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SUMMARY 

A method of plotting the geometric input to the VORLAX computer program 
by means of an interactive remote computer terminal is described. The soft- 
ware consists of a procedure file and two programs and was developed for use 
with the Langley Research Center computer system. The programs and procedure 
file are described and a sample execution is presented. 

INTRODUCTION 

The VORLAX computer program uses a sparse set of geometric input data to 
describe the aircraft configuration beinq analyzed. The geometry of the 
configuration can at times become very complex, and it is necessary to plot 
the configuration resulting from the data in order to ascertain its accuracy. 

The procedure file and two computer programs described herein provide a 
method for plotting this data at an interactive graphics terminal. A sample 
execution of the procedure is presented. 

Use of this method allows the configuration to be plotted with any 
combination of roll, pitch, or yaw angles. Three independent forms of data 
display are available, and these may be specified in any combination. These 
are: (1) configurations with or without camber, (2) configurations showing 

only major panels or only minor panels, and (3) configurations with or without 
control points plotted. Any section of the plot may be enlarged for examination 
in greater detail . 

The procedure file and computer programs to plot the VORLAX input data 
have been written tc be used in the Langley Research Center computer system 
which provides a Network Operating System (NOS) and a Tektronix Plot 10 
package. Langley Research Center users will find the procedure file and computer 
programs in mass storage as public files in the catalog of user number 214737C. 



DISCUSSION 


DESCRIPTION OF PROCEDURE FILES AND PROGRAMS 

A method has been developed for plotting the VORLAX input data which 
consists of a procedure file and two computer programs. The procedure file 
PLOTIT and the computer programs READS and PLOTS are described in the follow- 
ing. A sample execution is provided which includes illustrations of the displays. 

Procedure File PLOTIT 

Procedure file PLOTIT (Appendix A) is used to simplify the plotting 
procedure. PLOTIT first gets the desired data file and renames it TAPE 1 .. 

It then gets the binary form of program READS, which reads the input data 
and prepares files suitable for the subsequent operations. PLOTIT then gets 
and executes the binary form of PLOTS, which performs the aircra f t geometry 
plotting. 


Program READS 

Program READS (Appendix B) reads the VORLAX input data from a disc file 
named TAPE1 and determines the necessary scaling factor in order for the 
aircraft drawing to fit on the screen. 

The data for each of the panels are then read, and the coordinates of a 
set of points that describe the panels are calculated. These coordinates are 
stored on three disc files named TAPE3, TAPE4, and TAPE5. These data files 
will be read by program PLOTS. 

Program RFADS provides the user with two methods of representing the 
aircraft. The first method displays the aircraft with camber as shown in 
figure 1(a). The second method shows the aircraft without camber. Figure 1(b) 
is the aircraft of figure 1(a) without camber. 

Program PLOTS 

Program PLOTS (Appendix C) reads the data produced by program READS. This 
program offers the user several variations in the display which are described 
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in the following sections. 

Rotation of the Aircraft . - The initial position of the aircraft is 
a side view with the nose to the left. From this position, it is possible 
to rotate the aircraft first in roll, then in pitch, and finally in yaw. 
Positive angles are defined as follows: roll, right wing down; pitch, nose 

up; and yaw, nose right. 

Additional Independent Variations . - PIOTS offers two additional 
independent variations in the display. These variations are: (1) with or 

without subpaneling and (2) with or without control points. Examples of these 
variations are shown in figures 1(c) through 1(f). Figure 1(c) shows the 
aircraft without subpaneling or control points; figure 1(d) has subpaneling 
added; in figure 1(e) control poin.s only have been added; and in figure 1(f) 
control points and subpanel inq have been added. All of the plots are 
constructed using orthographic projection. 

Re covery from Ir.put Errors . - If an error has been made in specifying 
the input parameters, the execution of PLOTS can be stopped. There are 
three ways to stop PLOTS while it is executing. These are: (1) enter 

a value greater than 360 for roll angle, (2) answer any of the questions 
with STOP, or (3) stop the program while it is plotting by interrupting 
it with the break key and then entering an S. 

Program PLOTS can be restarted at the beginning by sending the command 
PLOTB to the computer. PLOTB will also restart the program if it is stopped 
for any other reason. 

SAMPLE EXECUTION 

Figure 2 shows a sample execution of PLOTIT at a remote terminal. The 
first command gets the procedure file PLOTIT. 

GET, PLOT IT/UN=*214737C 

The second command initiates the execution of the procedure file. 
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CALL , PLOT IT (T=VORLAXX ) 

VORLAXX is the name of the file on which the VORIAX data deck has been stored 
for this example. The file name in the calling statement can be any name which 
corresponds to a file on which VORLAX data is stored. 

The first question asked by the computer deals with camber in the panels. 

DO YOU WANT CAMBER IN THE PANELS ? 

TRUE OR FALSE 

If camber is desired in the panels, type in TRUE, otherwise type in FALSE 
and the camber will be set equal to zero. 

The next three questions asked by the computer are concerned with the 
desired roll, pitch, and yaw angles of the configuration, and are as follows. 

INPUT THE ROLL ANGLE FOR THE AIRCRAFT 
(DEG), > 360 TO STOP. 

PITCH ANGLE 
YAW ANGLE 

The angles desired in degrees, are typed in after the questions. If termina- 
tion of the program is desired, a value greater than 360 may be typed in for 
the roll angle. 

The next two questions are concerned with the desirability of displaying 
paneling and control points. The two questions are: 

SUBPANELING ? TRUE OR FALSE 
CONTROL POINTS ? TRUE OR FALSE 

If these questions are answered TRUE, the subpaneling and control points are 
incorporated into the plots. If they are answered FALSE, then these quantities 
are deleted. The plot resulting from the input in figure 2 is presented in 
figure 3. 

If a certain section of the plot needs to be enlarged in order to examine 
the plotted data more closely, this may be accomplished at the terminal. When 
the computer has finished plotting, it will print the following statement: 

FOR ENLARGEMENT INPUT YES 



> 
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At this point a hard copy can be made if desired. If any reply except YES is 
typed in, the computer will ask for a new set of angles. If YES is typed in, 
the graphics cursor (cross hairs) will appear. The cursor should then be 
located at the lower left corner [fig. 4(a)] of a rectangular region to be 
enlarged. A non-control keyboard character should be pressed. This will cause 
the cursor to disappear. The- carriage return is then pressed. This sequence 
sends the coordinates of the first corner to the computer. The graphics 
cursor will reappear and should be relocated to the upper right corner of the 
desired rectangular region [fig. 4(b)], A non-control keyboard character 
and the carriage return are then pressed as for the first corner. An enlargement 
of the region defined by these positions of the graphics cursor is shown in 
figure 4(c). 

When the plot is finished, the computer will again print 

•FOR ENLARGEMENT INPUT YES 

This allows a further enlargement of a section of the plot if desired. 

CONCLUDING REMARKS 


A plotting routine, PLOTIT, has been developed for plotting the input data 
for the VORLAX computer program. This program allows the user to plot geometric 
input data interactively at a remote graphics terminal and thereby ascertain 
very rapidly whether or not the data is correct. 

The routine consists of two programs and a procedure file. These have 
been designed for use on the Control Data Corporation computer system with a 
Network Operating System (NOS) and a Tektronix Plot 10 graphics package at the 
NASA Langley Research Center. 
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APPENDIX A 


PROCEDURE FILE PLOTIT 

This procedure file gets the binary form of READS(READB) and executes 
It, then gets the binary form of PLOTS (PLOTB) and executes It. 

PLOTIT. 

RETURN, TAPE3,TAPE4,TAPE5. 

GET,TAPE1=T. 

GET,READB/UN=214737C. 

READB. 

RETURN, READB. 

GET,PL0TB/UN»214737C. 

PLOTB. 

EXIT. 


SOURCE LISTING OF PROGRAM READS 
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Figure 1. - Continued 





Figure 1. - Continued 






F igure 1 . - Concluded 




/GET,PL0TIT/UN-214737C 
/CALL,PLOTIT(T-UORLAXX ) 

DO YOU WANT CAHBER IN THE PANELS ? 

TRUE OR FALSE 
7 TRUE 

INPUT THE ROLL ANGLE FOR THE AIRCRAFT 
(DEG), >360 TO STOP. 

? 11 

PITCH ANGLE 
? 12 

VAU ANGLE 
7 13 

SUBPANELING 7 TRUE OR FALSE 
7 TRUE 

CONTROL POINTS ? TRUE OR FALSE 
? TRUE 


Figure 2. - Sample execution of program PLOTIT. 
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Figure 4. - Concluded. 



